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(54) SCRAMBLE DEVICE FOR COMPRESSED IMAGE DATA 

(57)Abstract: 

PURPOSE: To execute detailed effective control by selectively sending 
respective encoded data corresponding to I, P and B pictures to digital 
image data subjected to compression encoding processing. 
CONSTITUTION: A scramble processing circuit 18 adds control 
information indicating the selective execution of masking processing on 
the receiving side to I, P and B pictures generated by an image 
compressive encoding processing circuit 13 and transmits respective 
information-added pictures. When a certain subscriber for the program 
receives the transmitted data through a transmission line 14 and views 
the program, a descramble circuit 19 discriminates the control 
information added to the transmitted encoded data, executes the reset 
of a picture masking instruction or descramble processing corresponding 
to the control information to effectively view the program. If a person 
not to be a subscriber for the program views the program, only either 
one of the I, P and B picture is not displayed, so that the viewer hardly 
feels a sense of unpleasure by the image. 
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CLAIMS 
[Claim(s)] 

[Claim 1] the coding processing in a frame using the information in a frame, and inter-frame difference — by 
repeating accommodative according to motion evaluation of the digital image data into which the interframe 
coding processing using information was inputted The inside of two or more kinds of compression coded data 
generated with a compression coding means to generate two or more kinds of compression coded data, and this 
compression coding means, The transmitting means equipped with a non-display directions information addition 
means to add non-display directions information to the compression coded data of the same class set up 
alternatively, By performing said elongation decryption processing by which it has been transmitted with this 
transmitting means and which corresponds [ as opposed to / two or more / the compression coded data of a 
class ], respectively An elongation decryption means to generate said digital image data respectively 
corresponding to [ two or more ] the compression coded data of a class, As opposed to the digital image data to 
which said non-display directions information was added among two or more kinds of digital image data 
generated with this elongation decryption means Scramble equipment of the compression image data 
characterized by coming to provide the receiving means equipped with a non-display processing means to 
control the existence of activation of non-display processing based on the distinction information on whether 
activation of the non-display processing based on said non-display directions information is permitted. 
[Claim 2] the coding processing in a frame using the information in a frame, and inter-frame difference — by 
repeating accommodative according to motion evaluation of the digital image data into which the interframe 
coding processing using information was inputted The inside of two or more kinds of compression coded data 
generated with a compression coding means to generate two or more kinds of compression coded data, and this 
compression coding means, The transmitting means equipped with a scramble means to add the scramble 
information which performs scramble processing to the compression coded data of the same class set up 
alternatively, and shows that, By performing said elongation decryption processing by which it has been 
transmitted with this transmitting means and which corresponds [ as opposed to / two or more / the 
compression coded data of a class ], respectively An elongation decryption means to generate said digital image 
data respectively corresponding to [ two or more ] the compression coded data of a class, As opposed to the 
digital image data to which said scramble information was added among two or more kinds of digital image data 
generated with this elongation decryption means Scramble equipment of the compression image data 
characterized by coming to provide the receiving means equipped with a descrambling means to control the 
existence of activation of descrambling processing based on the distinction information on whether activation of 
the descrambling processing based on said scramble information is permitted. 

[Claim 3] Two or more kinds of compression coded data generated with said compression coding means The 
coding processing signal in a frame which crosses to an one-frame all field and comes to give coding processing 
in a frame (I picture), The front prediction error signal which frame lost-motion compensation prediction was 
carried out before one, and carried out compression coding (P picture), Scramble equipment of the compression 
image data according to claim 1 or 2 characterized by being with the both-directions prediction error signal (B 
picture) which performed frame lost-motion compensation prediction of the both directions one before and after 
one, and was interpolated. 

[Claim 4] By performing elongation decryption processing in which it corresponds, respectively, to each 
compression coded data corresponding to I picture, P picture, and B picture which have been transmitted An 
elongation decryption means to generate the digital image data corresponding to said each compression coded 
data, respectively, As opposed to the digital im^ge data to which non-display directions information was added 
among each digital image data generated with this elongation decryption means The compression image data sink 



characterized by coming to provide a non-display processing means to control the existence of activation of 
non-display processing based on the distinction information on whether activation of the non-display processing 
based on this non-display directions information is permitted. 

[Claim 5] By performing elongation decryption processing in which it corresponds, respectively, to each 
compression coded data corresponding to I picture, P picture, and B picture which have been transmitted An 
elongation decryption means to generate the digital image data corresponding to said each compression coded 
data, respectively, As opposed to the digital image data to which scramble information was added among each 
digital image data generated with this elongation decryption means The compression image data sink 
characterized by coming to provide a descrambling processing means to control the existence of activation of 
descrambling processing based on the distinction information on whether activation of the descrambling 
processing based on this scramble information is permitted. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the toll television broadcast system which performs scramble 
processing to the digital image data by which compression coding processing was carried out, and is broadcast 
to a subscriber, and it is related to the scramble equipment of the compression image data for changing extent 
of data churning especially by that scramble processing, and performing effectiveness control. 
[0002] 

[Description of the Prior Art] As everyone knows, if it is in toll television broadcast systems which carried out 
business of the satellite currently performed in Japan, such as television broadcasting and CATV (cable 
television) broadcast, scramble processing is performed and broadcast to the picture signal or the sound signal 
now so that the viewer who paid audience fee gold and performed the reception contract, i.e., a subscriber, can 
view and listen to a program correctly. 

[0003] In this case, in order to consider as the advertisement ingredient for suggesting the contents of the 
program to some extent, exciting viewing-and-listening volition also to the ordinary viewers who omit the 
reception contract, and promoting subscription about the scramble processing to a picture signal, it is 
indispensable to perform the so-called effectiveness control which controls unclear [ of the contents ] by 
adjusting extent of that churning. 

[0004] It is certain to become digital transmission on the other hand, in the future, although the analog 
transmission of current and the picture signal is carried out in the above toll television broadcast systems. In 
this case, since it is the huge amount of data if it remains as it is, the digital image data which comes to carry 
out analog-to-digital conversion of the picture signal will be transmitted, after performing compression coding 
processing and reducing the amount of data. 

[0005] Drawing 4 performs and transmits compression coding processing to the picture signal digitized by the 
transmitting side, and a series of image transmission systems which were made to perform decryption 
processing corresponding to compression coding processing by the receiving side are shown. That is, in a 
transmitting side, after the picture signal of the analog supplied to the input terminal 1 1 is supplied to the A/D 
(analog to digital) conversion circuit 12 and is changed into digital image data, it is supplied to the picture 
compression coding processing circuit 13. 

[0006] As opposed to the digital image data for one frame into which this picture compression coding processing 



circuit 13 was inputted The coding processing in a frame which performs orthogonal transformation processing, 
quantization processing, and coding processing, and reduces the amount of data, the difference between frames 
which continues using the adjoining inter-frame functionality — by repeating the inter-frame predicting-coding 
processing which enables reduction of the amount of data accommodative according to motion evaluation of an 
image by encoding information Compression coding processing was performed to digital image data, and it has 
sent out to the transmission line 14. 

[0007] By this from this picture compression coding processing circuit 13 The coding processing signal in a 
frame which crossed to the one-frame all field and performed coding processing in a frame (I picture), The front 
prediction error signal which frame lost-motion compensation prediction was carried out before one, and carried 
out compression coding (P picture), The both-directions prediction error signal (B picture) which performed 
frame lost-motion compensation prediction of the both directions one before and after one, and was interpolated 
will be periodically outputted in sequence as shown in drawing 5 . 

[0008] On the other hand, in a receiving side, the compression coded data transmitted through a transmission 
line 14 is supplied to the image elongation decryption processing circuit 15, after elongation decryption 
processing in which it corresponded, respectively is performed for every I picture, P picture, and B picture, is 
changed into the original analog picture signal by the D/A (digital/analog) conversion circuit 16, and is taken out 
from an output terminal 17. 

[0009] By the way, as the technique of performing scramble processing to the digital image data to which such 
compression coding processing was performed, a means to perform EXCLUSIVE OR operation of digital image 
data and a pseudo-random data stream is adopted widely conventionally. And a means to perform effectiveness 
control is considered by controlling by recently the rate of time amount which performs scramble processing to 
performing scramble processing of such technique alternatively to a part of digital image data, i.e., digital image 
data, (refer to JP,5-95352,A). 

[0010] In addition, effectiveness control is performed by performing alternatively the same scramble processing 
of technique as digital image data to some digitized voice data also with voice. 

[0011] However, it h as been generated in the problem that where of it is [ phase / which controls extent of data 
churning by scramble processing by conventional scramble means to by_which it was made to perform 
effectiveness control by controlling the rate of time amount which performs scramble processing to the digital 
image data to which compression coding processing was performed as mentioned above since scramble 
processing has performed to digital image data per predetermined data block ] unrealizable in coarse and fine 
effectiveness control. Moreover, since the rate of time amount which performs scramble processing is 
controlled, the image displayed by effectiveness control tended to give a viewer displeasure, and has also 
produced un-arranging [ that the effectiveness which excites viewing-and-listening volition is not expectable ]. 
[0012] 

[Problem(s) to be Solved by the Invention] As mentioned above, with the conventional scramble means, while 
being unable to perform fine effectiveness control to the digital image data to which high efficiency compression 
coding processing was performed, it has the problem that the image displayed by effectiveness control tends to 
give a viewer displeasure. 

[0013] Then, this invention was made in consideration of the above-mentioned situation, and to the digital image 
data to which compression coding processing was performed, fine effectiveness control is possible and it aims at 
offering the scramble equipment of the very good compression image data which can perform scramble 
processing so that the image moreover displayed by effectiveness control cannot give a viewer displeasure 
easily. 
[0014] 

[Means for Solving the Problem] The scramble equipment of the compression image data concerning this 
invention the coding processing in a frame using the information in a frame, and inter-frame difference — by 
repeating accommodative according to motion evaluation of the digital image data into which the interframe 
coding processing using information was inputted The inside of two or more kinds of compression coded data 
generated with a compression coding means to generate two or more kinds of compression coded data, and this 
compression coding means, The transmitting means equipped with a non-display directions information addition 
means to add non-display directions information to the compression coded data of the same class set up 
alternatively, By performing elongation decryption processing in which it corresponds, respectively, to two or 
more kinds of compression coded data transmitted with this transmitting means An elongation decryption'means 
to generate the digital image data corresponding to two or more kinds of compression coded data, respectively, 
As opposed to the digital image data to which non-display directions information was added among two or more 



kinds of digital image data generated with this elongation decryption means Based on the distinction information 
on whether activation of the non-display processing based on non-display directions information is permitted, it 
has the receiving means equipped with a non-display processing means to control the existence of activation of 
non-display processing. 

[0015] Moreover, the scramble equipment of the compression image data concerning this invention the coding 
processing in a frame using the information in a frame, and inter-frame difference — by repeating 
accommodative according to motion evaluation of the digital image data into which the interframe coding 
processing using information was inputted The inside of two or more kinds of compression coded data generated 
with a compression coding means to generate two or more kinds of compression coded data, and this 
compression coding means, The transmitting means equipped with a scramble means to add the scramble 
information which performs scramble processing to the compression coded data of the same class set up 
alternatively, and shows that, By performing elongation decryption processing in which it corresponds, 
respectively, to two or more kinds of compression coded data transmitted with this transmitting means An 
elongation decryption means to generate the digital image data corresponding to two or more kinds of 
compression coded data, respectively, As opposed to the digital image data to which scramble information was 
added among two or more kinds of digital image data generated with this elongation decryption means Based on 
the distinction information on whether activation of the descrambling processing based on scramble information 
is permitted, it has a descrambling means to control the existence of activation of descrambling processing. 
[0016] 

[Function] According to the above configurations, non-display directions information or scramble information is 
added and sent out to the compression coded data of the same class alternatively set up among two or more 
kinds of compression coded data generated with the compression coding means. By the receiving side As 
opposed to the digital image data to which non-display directions information or scramble information was added 
among the digital image data which carried out the elongation decryption of two or more kinds of compression 
coded data, respectively As opposed to the digital image data to which compression coding processing was 
performed since it was made to perform non-display processing or processing in which it does not descramble 
Fine effectiveness control is possible, and scramble processing can be performed now so that the image 
moreover displayed by effectiveness control cannot give a viewer displeasure easily. 
[0017] 

[Example] Hereafter, one example of this invention is explained to a detail with reference to a drawing. In drawing 
1 , if the same sign is attached and explained to the same part as drawing 4 , said picture compression coding 
processing circuit 13 is controlled by the scramble processing circuit 18. This scramble processing circuit 18 
operates so that the control information which shows the purport which makes I picture, P picture, and B picture 
which were generated by the picture compression coding processing circuit 13 perform mask (non-display) 
processing by the receiving side alternatively may be added or the control information which performs scramble 
processing and shows that may be added. 

[0018] Namely, as a dotted line shows to drawing 2 (a), when I control information which shows the purport by 
which mask directions or scramble processing was performed to I picture generated by the picture compression 
coding processing circuit 13 is added, As it is indicated in this drawing (c) as the case where P control 
information which shows the purport by which mask directions or scramble processing was performed to P 
picture generated by the picture compression coding processing circuit 13 is added as a dotted line shows to 
this drawing (b) by the dotted line A transmitting side can set up alternatively three kinds of cases where B 
control information which shows the purport by which mask directions or scramble processing was performed to 
B picture generated by the picture compression coding processing circuit 13 is added. 
[0019] On the other hand, at the receiving side, said image elongation decryption processing circuit 15 is 
controlled by the descrambling processing circuit 19. or [ that, as for the contents displayed on a screen, any 
one of I picture, P picture, and the B pictures is not displayed when descrambling processing is not performed by 
this descrambling processing circuit 19 (i.e., when those who are not subscribers view and listen to that 
program) ] — or descrambling processing is not carried out. 

[0020] in this case — or [ for example, / that I picture is not displayed ] — or supposing descrambling 
processing is not carried out, the contents of a display have a deep-black background, and can perform 
effectiveness control that only the profile of a body with a motion appears in a screen, or [ moreover, / that P 
or B picture is not displayed ] — or supposing descrambling processing is not carried out, effectiveness control 
that an image like top delivery of a still picture is displayed on a screen can be performed. 

[0021] In addition, when those who are subscribers view and listen to the program, the descrambling processing 



circuit 19 distinguishes the control information added to the transmitted coded data, and performs discharge, 
descrambling processing, etc. of mask directions of a picture corresponding to the control information, and it can 
view and listen to a program good. 

[0022] Although it is a transmitting side and explained performing mask directions or scramble processing to any 
one of I picture, P picture, and the B pictures by the above-mentioned explanation, it may be made to perform 
mask directions or scramble processing to two or more pictures here. 

[0023] That is, by performing mask directions or scramble processing to drawing 3 (a) at I picture and P picture, 
as a dotted line shows, as a dotted line shows, mask directions or scramble processing may be performed to I 
picture and B picture at this drawing (b), and of course [ as a dotted line shows ], it may be made to perform 
mask directions or scramble processing to P picture and B picture to this drawing (c). 

[0024] And by doubling and using scramble processing of the scramble processing by the method which adds for 
example, pseudo-random data continuously, the Rhine rotation, line par MYUTESHON, etc., etc. for every 
picture, scramble processing can be performed now so that the image which the finer effectiveness control of 
was attained and was moreover displayed by effectiveness control cannot give a viewer displeasure easily. 
[0025] In addition, this invention is not limited to the above-mentioned example, in the range which does not 
deviate from that summary this outside, can deform variously and can be carried out. 
[0026] 

[Effect of the Invention] As explained in full detail above, according to this invention, to the digital image data to 
which compression coding processing was performed, fine effectiveness control is possible and the scramble 
equipment of the very good compression image data which can perform scramble processing so that the image 
moreover displayed by effectiveness control cannot give a viewer displeasure easily can be offered. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The block block diagram showing one example of the scramble equipment of the compression image 
data concerning this invention. 

[Drawing 2] Drawing shown in order to explain an example of the actuation in this example. 

[Drawing 3 ] Drawing shown in order to explain other examples of the actuation in this example. 

[Drawing 4] The block block diagram showing the picture transmission system which performs and transmits 

compression coding processing to digital image data. 

[Drawing 5] Drawing shown in order to explain the period of I picture in this system, P picture, and B picture. 
[Description of Notations] 

II [ — A transmission line, 15 / — An image elongation decryption processing circuit, 16 / — A D/A 
conversion circuit, 17 / — An output terminal, 18 / — A scramble processing circuit, 19 / — Descrambling 
processing circuit ] — An input terminal, 12 — An A/D~conversion circuit, 13 — A picture compression coding 
processing circuit, 14 

[Translation done.] 
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DRAWINGS 
[Drawing 1] 
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[Drawing 2] 
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[ Drawing 4l 
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.Drawing 5. 
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[Drawing 3] 
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^aaoEEtiw^b^-^cc^h^h^iCL/fcf* 

^^^IB«f r -^*^'rSf*SBffl-^ j (b* : l8<!:, C« 

ftzittr&ft^vmm^nttm^x, $m^%±m 

^S<b€r«it-SJ:5 0CO/cfe©r*€>. 
[0015] C<D2mit&2>EMffi&'f : -Z<DX 



(4) 

5 

rmmmm <±*AJj$ft?c 7i> $ f - % <om t 

*frc^UT*£^>:/;W£a£:Jfeu -^tDg^rx^ 

7 > ^Uffi $ S^r^DT & * ^ ^ > ^ ;U^I8 t*ffi?L?cm 

^ n-etiswiE b tc 7 t> * )imm 7 - £ €r^-r a f*5gt§ 

<D r >^ jm« r - £ © 5 * # 5 > :/ ji/tf $R<Dtt 

tcs-s < 77 $ 5 > ^;u^s©n?f *itnjr ^3&is* a © 

^r^Jat* 5 77 9 ^ > ^iU^S £*ffl££<fc5«:Ufc:t> 
<£>T£>3 0 20 
[0016] 

tc|£5£ 3 n/cPI— a® <DJIffliRF#{ fc^ - £ &C #0 T#3t 

^jg^wffl* fctzz ^ > y'Mnnzttm l xmm u , 
m^bL/c^^^ia^-^co^ % % immViTfffin 

»CCS* it, #a*S4tM14 fclJJff^ ^ ^ > rOM£S£ 
tf&5J:5ici,fc©T\ JEOB^^bMffi^SSSnfcr^ 30 

iil^J: 5 tcx ^ 5 > :/;WtHI*S6T C £ #T # S J: 5 
[0017] 

4M05S1 3«\ *^>:/;i/*&JllBlSgl 8tc<£oT$iJ 
W$nTi>£ 0 c©*£^>:/;Mg!1I1IhI!8 1 ig& 40 

■r «is«*R*fl»D-r & <fc 5 cot^r £ . 

[0018] -rttfr^ B2 (a) 

n/cif^^-r i MwtfR^^n^n^^i, 1*113 

( b ) tc jS«t*7S"T 5 tc , iMIUEffif?-^ l so 
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£n [sjgl (c) tc<£jf£T^T<£ 5tc, HHftEE 
iSHf-^b&SIHB l 3KJ:^T£/&£n/£B t:^* 
frc , # f §5* * fc W x ^ ^ > ^ juffiil^s jfi g ntcWi * 

b $0fflJtf ? n ^ »^ t <o % 3 a^s^ mm m 

[0019] afMH-Ctt, IW2Bilftf#5R«^fbfti 

fflleiffii 5^, ^^^v^uteasiffii 9CcJ:-^t:$iJ 

WZtlX C<D77t?zry ^^Uftiillajgg 1 9K<£^ 

[0 02 0 ] C<DH^ I b'^^t^SW 

*> umimmm^m^ $ n & t ^ 5ia*»j® ^ c 
[0021] ttid, -e©»*itcs*urjnA^T*s*^ 

[0022] cct, ±ia©ift?8Tti, stfifljjr, i t* 

P ?• tMB b'^ ^ t<DUf ^ 1 otc, 
^7 ^J§tS£ fctt* ^ ^ > ^fflJM^J^T C i CCoi^r 

> 7*)imm%MT£ 5 tc L T t J: cDT?^> ?> 0 
[0 02 3] r&to^. B3 (a) {c^«"CtSTJ:5 
tc, 1 t'^^^iPt'^^^itcv^i/JgTSafcfcix^ 
7>^Haffi*Jfe^T fcJ:l^L/, (oJS (b) cc^r^ 
TJ:5^ I t'^^ + iB t"^^ + itC"=7Xi7f§^*/c 
tn^7>7*«i^lTtJ:l^, E1H (c) 
^TtSTJ:^^, Pf^^^iBf^^+itc^J^^fg 
/c«x ^ 5 J: ^ CC IT fe <tl^ C i 

[0024] it, sf^t®(c, mx-umwx-vis 

¥1*7- % ^a^&titc Jpff r S^tcd;^ 7 5 zr >^;u 
^> 3 ^ 7 > ^;WII^^t>^T^fflT 4 C i tc 

[0 02 5] Jife. C©»^tt±fE*J6«6C|R^SnS 



^JfJ L/ X mifet & C i #T # * o 
[0 0 2 6] 

^u«iffl4Jfi-i" CiOT* fcffi&TSWft affia^- 
^cD x ^ ^ > ^;nsa«:««r s c i # -s. 

[02] i^^wc^H^^aft^-CT^i^Bj-r^/c^^* 
m i ] 
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[S3] Hj|ffiW*c*WSttf1F<Dfft<0W*ttWr*ytfe 

[B4] ?i?$)m&?~*fcKffln^tmm&Mux 

1 1-AA»^ 1 2-A/Da«Mel8S, 13-HHftEE 
ffiW^tiMIIeliBL 1 5-ilfflM*3gffl-5f 

ffcffiHIelK, 1 B-D/A£jfe[§IHL 17-tH» 

1 8 -- x^>:/;U&ifI[B!&g, 1 9-fx^7>^M 
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